A cathode material of a low work function is needed to achieve a high performance electron source. We measured the work function of W(100) surface modified with Nd 2 O 3 by using of photoemission electron microscope. The work function of Nd-oxide/W(100) surface is measured to be 2.5eV.
Introduction The ZrO/W(100) thermal-field emission cathode is used for electron beam systems of high brightness as an electron microscope. The work function of ZrO/W(100) thermal-field emission cathode has been reported to be 2.7~2.9eV [1] [2] . A work function of a cathode is generally estimated by Fowler-Nordheim plot (F-N plot). However, there are some ambiguities in this method. The work function measured by using of photoemission electron microscope (PEEM) is more direct physical constant. And the sample surface can be observed. These advantages on measurements make search of low work function materials easier. To obtain the lower work function cathode material, it is needed to measure the work function of W (100) 
Experimental procedures
The work function of W(100) surface modified with Nd 2 O 3 was measured by using of photoemission electron microscope(PEEM) in figure 1. The theory of measurement by PEEM derived from photoelectric effect. Therefore, it is true at only absolute zero. To calculate a work function from PEEM image at the room temperature, Fowler plot is used. The followings are the Fowler's equation which denotes photo-electron emission current density[9];
where α is an experimental parameter. Where f 0 is threshold optical frequency for photoelectron emission and is a characteristic parameter for the material examined. The work function can be deduced from this threshold frequency f 0 . And f is the optical frequency of the irradiated light and T is the sample temperature. The Fowler's equation can be modified by
where A is the Richardson constant. The deduced values of ln(J p /T 2 ) are plotted as a function of the parameter α as shown in figure 1. In figure 1 , the upper curve is theoretical curve and the lower one corresponds to experimental values. A work function can be estimated from horizontal shift between two curves.
The sample used in this experiment is a circular single crystal tungsten plate of 8mm in diameter and 0.1mm in thickness. A small amount of Nd 2 O 3 powder was dissolved in ethanol, and it is put on the sample surface. The sample is fi heated by electron bombardment To obtain the work function, PE frequency is needed. The each PE 300nm to 460 nm every 20nm are Fowler plot for the emission curre emission current. Thus, we estima photoelectron image.
Results
The work function of Nd-oxide/W used for estimating the work fun of W(100) single crystalline surf surface is decreased from 4.6eV Nd 2 O 3 is diffused on the W(100) function surface even if it is heat thermal-field emitter. t and the low work function surface was realized on th EEM images when the sample is irradiated with the light EEM images that the sample is irradiated with the light o e taken in figure 2. In this study, the work function was ent density. However, the PEEM system cannot measur ated the emission current density from the local brightn W(100) is measured in optical method by using PEEM nction of room temperature from PEEM data.The estim face modified with Nd 2 O 3 is 2.5eV. The work function by modifying with Nd 2 O 3 . In the PEEM images, it can ) surface enough. And Nd-oxide/W(100) is keeping the ted repeatedly. Therefore Nd-oxide/W(100) can be e 
